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I· Int-roduetion: 
The purpose of this thesis is to evaluate 
~he use of female genitalia in taxonomy. A review 
of the pertinent work accomplished in this field is 
presented. The latter part of this thesis represents 
an original contribution to the taxonomy of the thirteen 
" New England species in the genus Corythucha Stal. The 
majority of these species can be separated by several 
characters of the genital segments and their gonapophf'ses. 
These results should not be considered as final, but, 
rather as a compilation of evidence up to the presen~ 
date. Future work is contemplated in this genus and 
it is very likely that more evidence will be forthcoming 
which will expand the findings presented here. 
Within the last 32 years significant progress 
has been made in taxonomy by the use of characters of 
female genitalia. These characters have shown a precise 
and c.onstant structure which is highly diagnostic. in 
systematics. Separation of groups extends from the 
level of suborders to that of species. The value of 
the female genital structure wa,s apparent when in many 
cases we see groups separated by this criterion alone. 
It is rather significant that in the last decade the 
characters of female genitalia have been used in taxonomy 
i 
in twice as many cases as in the preceeding decade. 
The ta.xonomy of medically important insects 
has been improved by the use of genitalic features. 
Examples occur in the Reduviidae, Culicidae, and Muscidae. 
Empoasca Walsh, a crop pest, can be separated into its 
species on the basis of the female genital armature. 
Gerry (1932) stated that female genitalia are useful 
in the classification of mosquitoes. One may object 
to such a study for ita impractical application in field 
identification, possible mutilation of the specimen, or 
the preparation required before detailed examination can 
be made. Gerry (1932) dismissed such objections, since, 
after all, the correct determination is of the utmost 
importance. Specimens collected in the field are very 
likely to have lost valua.ble parts upon which the older 
keys were baaed. In the Culicidae, for example, the 
t$xonomy is based amon.g other things upo:m. hairs, setae , 
and scales. If any of these delicate structures are 
lacking the identification is hampered and may be 
impossible. The genitalia are well protected and 
less likely to be injured, because of the strong nature 
of their construction. The valves of the ovipositor 
can be prepare d for study in a vary short time e.g. 
t en minutes in Cor~hucha. We have therefore a 
reliable structure for taxonomic purposes which is 
ea~tly prepared for examination. 
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II. Terminology of the ovipositor (Snodgrass 1933) 
Female gonopore (Gpr) Any of the true oviducal. apertures, 
. paired or median. 
GOnopods (Gp) The appendages of the eighth and ninth 
abdominal segments. Each gonopod, when complete, 
n.onsist a ·of a basis bearing a · proximal median gono .. 
pophy~!!' and a distal stylus. 
Ovipositor The egg laying; organ for.med by the gonopods. 
First valvifers (lVlf). The basal plates or lobes of the 
ovipositor supporting the first valvulae; derived from 
the bases of the first pair of gonopocls, and provided 
with museles arising on the eigpth tergum. 
second valv1fers ( 2Vlf) The basal pla·~;es or lobes of 
the ov1pos1~or supporting tne second valvulae; derived 
from the bases of the second pair of gonopods and. pro-
vided with mu.seles arising: on the ninth tergum. 
(Usually called the coxttes of the ninth segment). 
First valvulae (lVl) The gonopophyses of the first 
gonopods, forming, the ventral bledas of the ovipositor. 
second valvulae (2Vl) The gonopophyse s of the second 
gonopods forming usually the dorsal blades of the ovi-
positor. 
Thlrd valvulae (3Vl) The distal lobes of the aeooncl 
valvifers, derived with the latter from the bases 
of the second gonopods; forming a sheath for the shaft 
of the ovipositor, but in most Orthoptera a third (dorsal) pair of blades in the ovipositor. 
Sub,enital ilate The exposed sternal plate beneath the 
gen tal app ratus; usually the eighth abdominal sternum, 
but· the seventh when the latter underlies and conceals 
the reduced eighth sternum or ninth sternum when the 
vaginal opening is transferred to the ninth segment. 
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III. Morphologz of the Ovipositor 
Snodgrass (1933) states that generally the 
ovipositor is present in those insects possessing the 
female genital opening either on the eighth abdominal 
venter or between the eighth and ninth sterna. Ptery-
gote insecta with a well developed ovipositor occur in 
the Orthoptera 1 Hemiptera, Thysanoptera, and Hymenoptera. 
Funda.mentally the structure of oviposition is essentially 
the same and consists of the eighth and ninth abdominal 
segments. 
Typically, as Snodgrass (1933) pointed ou~, 
the pterygote ovipositor consists of a basal mechanism, 
a shaft, and usually a pair of accessory lobes. Two 
pairs of bladelike processes constitute the shaft. 
These processes are the first and second valvulae. The 
basal mechanism is made up of four lobes or plates the 
first an.d second valvifers, which are assoc-iated with 
the eighth and ninth abdominal segments. At the posterdor 
end of the second valvifers are accessory lobes or third. 
valvulae. The anterior ends of the first and second 
valvifers give rise to the first and second valvulae. 
The third valvulae arise from the posterior end of the 
second v.alv1fers. These latter valvulae are usually 
free lobes and with the exception of Orthoptera they 
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A. ventral view of the theoretical generalized 
structure of the eighth segment and gonopods 
B. lateral view of the generalized eighth 
segment and first gonopod; stylus absent 
in all pterygote insects 
c. lateral view of the generalized ninth 
segment and second gonopod; basis of gonopdd 
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{LB) subdivided into the second valvifer (2Vlf) 
and third valvula (~Vl), stylus sometimes 
present 
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form a third pair of blades in the ovipositor shaft. 
In Hemiptera elose association is effected 
between the first valvifers and the lower margins of 
the eighth tergum, although they are united by mesal 
extensions with the ninth tergum. The second valvi-
fers are always associated with the ninth tergum. 
IV. Taxonomic· value of the ovipositor in the various 
orders of pterygote insects. A review of the literature. 
A. Orthoptera 
1. Tetrigidae. Hinton ( 1940) discovered that in 
the genus Bufonides Bolivar the valves of the 
oviposi·tor showed characters of distinctive 
value. Brown (1950) found the female genitalia 
of value as distinc.tive characters in the genus 
Tetrix. The double row of teeth of both the 
dorsal and ventral valves are fewer and relatively 
larger in T. cepheroi than in T. subulata. 
B. corrodentia 
1. caecil11dae. Sommerman (1946) worked out the 
fact that in the genus Lachesilla the genitalia 
of both sexes offered diagnostic characters of 
specific value. 
c • . Homop1;era 
1 . .. c icade llidatt , Readio (1922) studied 48 genera 
and 92 species with the aim of finding characters 
of taxonomic value in the ovipositor. Valve 
two varied interspeclfically according to; 
a. the size and shape 
b. the number and shape of primary teeth 
6 
e. the number and shape of the secondary 
teeth borne by the primary teeth 
d. the characters of the tip 
e. the number and arrangement ot the ducts. 
The above characters were found to be constant 
within the species. The second valve was used 
entirely in the taxonomic part of Readio 1 s (1922) 
paper. Diagnostic characters of specific value 
were found in the ovipositor. These were sut-
ficiently eonstant to separate the various species. 
Buys ( 1924) us:ed the length of the ovipositor Jln 
relation to the pygofers to separate the genera 
Aconura Lethierry and Driotura Osborn and Ball 
.1' from the genus Euscelis Brulle 1m the subfamily 
Jass1.nae. The last ventral segment is again 
7 
used in separating species of the genus Deltooephalus 
Burma ister. Balduf (1934) studied the ovipositor 
of thirteen reared species with regard to determining 
whether diagnostic characters of the valvulae 
were of value in the genus Empoasca Walsh. The 
lateral pair of valvulae showed taxonomic characters. 
In Empoasca maligna Walsh the ridges of the dorsal 
rasp were entire, thus separating this species 
from all other species where the ridges are formed 
in two rows. He found that relative lengths ot 
individual ridges of the two rows were different 
interspecifically. The dorsal rasp bearing 
surface was found to vary in form and width 
between the species. The actual number of 
ridges in the rasp on the ventral edge of the 
lateral valvulae was dlagno.s.t :tc.. Teeth and the 
support of the lacger member of the median 
valvulae show distinet interspecific differences 
that are easily seen. Therefore, they are or 
most value. Baldur (1934) noted three types 
of dental patterns. Medler .{.1942) used vari-
ation of the seventh sternite of the female as 
a diagnostic character in the classification 
of many species in the family Cicadellidae. 
Trautman (1944) used two characters of the 
coarser toothed median valvula of the ovipositor 
which is of sufficient constancy within a species 
to be of use in identification. These characters 
involved the condition of the teeth and the tip 
of the valvula. By means of the above, in 
addition to color pattern and wing venation, 
a 
the individuals can readily be separated. Oman 
(1949) separated two genera of the subfamily 
Agalliinae by using both male and female characters. 
separation of the genera by the female structure 
was based on the condition of the posterior 
margin of sternite VII. In the genus Ceratagallia 
it is four lobed but not distinctly four lobed 
in Aceratagallia. 
2. Fu.lgoridae. Fennah (1945) considered the charac-
ters of female genitalia of high diagnostic 
value and of importance in indicating; generic: 
relatio~ships. 
s. Cicadidae. Ovipositors in the Cicadidae show 
specific values according to Hileman {1921). 
D. Heteroptera 
1. Reduviidae. Gaillard {1935) worked out the 
sexual differences in the structure of the 
VIIt VIII, and IX abdominal segments of Triatoma 
dimidiata and has compared the shape of these 
structures in females of Triatoma dimidiata, 
T. protraeta, and Rhodnius proxilus. The 
female genitalia according to Usinger {1944) 
are useful in triatomine taxonomy. Tribal 
relationships were revealed between Rhodnius 
and Psammolestes by a study of the size, shape, 
and position of their genital plates. In 
T. dimidiata the pygidium may be long and tri-.;.. 
angular, short and subrounded in T. lecticularius, 
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or notched with the formation of an apical lobe 
in the South American T. infestans. 
2. Notonectidae. In Hotonecta maculata Fabricius, 
Walton (1936) pointed out that the female 
gonapophyses are only moderately long and each 
valve possesses 43 long sharp spines. In 
/ N. glauca Linne he showed the ovipositor, with 
56 spines, to be the longest and most slender 
of the four species studied. / N. obliqua Gallen 
has a shorter ovipositor than N. glauca and 
possesses 66 stout spines which are more robust 
and more cultrifor.m than those of N. glauca. 
N. viridis Delcourt has a shorter and wider 
ovipositor than either N. obliqua or N. glauca. 
N. viridis has 45 spines which are sharper and 
slenderer than the latter two species. These 
four species can be separated by the above 
characters. 
E. Trichoptera 
1. Lepidostomatidae. Ross (1946) uses the charac-
tar of the sper.matheca to separate the females 
of various species of the genus Lepidostoma. 
The shape of the spermatheca was used to sepa-
rate two genera, Lepidostoma and Theliopsyche. 
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F. Lepidoptera 
1. Frenatae and Jugatae. Busck (1931). separated 
the suborder Frenatae into two groups by means 
of the type of female genitalia. The females 
in one group, the suborder Jugatae, have a 
single genital opening. In the suborder 
Frenatae, two genital openings occur, one for 
copulation and the other for oviposition. 
This latter group possesses an ovipositor that 
is soft and pubescent whereas in the group 
having a single genital opening the ovipositor 
is a piercing sharp pointed structure and is 
devoid of hairs. Additional details of the 
ostiam, ductus bursae, signuml position of the 
ductus seminalis, presence or absence of a 
bulba seminalis, together with the morphology 
of the ovipositor constitute a useful method 
of indicating the taxonomic position of the 
species. 
2. Psychidae. Unknown larval forms were reared 
by Jones and Farquhar (1934) to adults which 
turned out to be members of the family Psychidae. 
These forms were of a species unknown in North 
America. Since this species was already 
established in two states of the u.s.A., 
11 
the authors recorde d details of its s~ruc~ure 
for identification . The ovipositor was one 
of the essential characters used. After 
comparing the American specimens with specimens 
of English Fumea casta, t he two were found to 
be ! dent ical. Comparison was based on abdominal 
sets of hair- like rods which were identical in 
number, shape, and position of those of the 
Massachusetts insects. 
3 . Aegeriidae. Engelhardt ' s (1941) studies of 
4 . 
clear wing moths, in the family Aegeriidae, 
showed that for critical and revisional studies 
internal genitalia are more reliable than 
external structures such as venation. Genitalia 
are used for both generi c and specific deter.mi-
nations. Characters of value in systematics are: 
a. the bursa 
b. the presence or absence of a signum 
c. the manner of chitinization of the ductus 
and osseum. 
Heliothinae. :MeElvare (1941 ) states that various 
species in the Heliothinae do not always have 
a great deal of external differentiation. 
Therefore, genitalia are very useful in classi-
fying these species . 
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l• Notodontidae. In the family Notodontidae, 
Beirne (1944) found that the female genitalia 
are practically identical in the three species 
'Of Harpyia 0 chsenhe ime r. Therefore on the 
basis of genitalia, one cannot distinguish the 
species. 
s. Coleophoridae. Studies were made by McDunnough 
(1946) of several hundred specimens of both 
sexes in the family Coleophoridae. He attempted 
to find adequate characters of the genitalia 
so that the females of the individual species 
could be separated. Some results were satis-
factory, others were not. A doubtful conclusion 
was reached that female genitalia in any one 
species c.ould be of value in taxonomy. 
was too much variation exhibited. 
G • . Diptera 
There 
1. Trypetidae. The length of the ovipositor sheath 
is used by Greene (1934) as a taxonomic: charac ... 
ter in the systematics of the species in. this 
family. Characters of specific value are: 
a. the len&th 
b. the c.ondition i.e. robust or slender 
c. the length a.ompared to the entire abdomen 
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d. the lengp.h compared to the combined 
length of the thorax and abdomen 
e. the length compared to the combined 
length of the Aast three abdominal 
segments. 
2. Muscidae. Evans (1919) indicated that in 
tsetse flies the female ter.minalia are of 
great taxonomic value. Ho (1938) uses the 
same criterion as Greene (1934) i.e. the 
relattve length of the body compared tO that 
of the terminalia is diagnostic. Relative 
leng~hs of segments VI, VII, and VIII are also 
useful. Other useful characters in the 
systematics of this group are: 
a. the shape of the ninth sternal plate 
b. the length of segments VI, VII, and VIII 
o. the bristles around the termiV,alia 
d. the comparison of tergites and sternites 
e. the condition of the bristles i.e. 
strong, weak, etc. 
Ho (1938) separates Musca albina from Musca 
tempestiva, M. conducens, and M. tempestatum 
haeaus e the former has the sixth terg~te and. 
the sixth and seventh sternites platelike whereas 
in the latter three species all the tergites 
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and sternites are rod-like. Also in these 
three species the sixth tergite is }\ shaped, 
the stem being shorter than the f~k. Thus 
Ho (1938) concludes on the basis of generic 
d-ifferentiation that the female terminalia 
offer the best cri~eria. In t.wo closely 
related species, Glossina carnaria and G. vic inia, 
Patton (1934) found that characters of female 
genitalia a~e diagnostic in the differentiation 
of females. 
3 . Culicidae. Gerry (1932) in his review of the 
literature stated that, because of insufficient 
distension of the abdomen, the terminal segments 
were not separated by certain early research 
workers. Since these segments were not utilize d 
their taxonomic value was overlooked. According 
to Gerry ( 1932) 
" the female hypopygia present a striking 
cont:ra:.St;, i n that each generic- group possess 
certain unique, idiomorphic. characteristics 
which may be utilized in the formation of 
generic classification. In additiom, 
several promising, specific characters have 
been observed some of which are not manifest, 
but may be made visible wi·ch the aid of the 
microscope•! 
oerry (ll9-32) desigp.ates diagnostic genitalic 
characters ol both genera. and ape c ies. 
Characters of generic value are: 
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a. the cerci; long. cylindrical cerci are 
eommon to Anopheles Meigen and Deinoceritea 
Theobald. Short platelike cerci are 
found in Uranotaenia Arribalzaga, 
/ Wyeomyia Theobald, and Culex Linne. 
The long eompreaaed leaf-like forms 
are typical of Aedes Keigen and 
Psorophora Desvoidy. 
b. the post-genital plate : 
c. the cowl or membranous area intervening 
d. 
e. 
f. 
between the base of the post-genital 
plate and the posterior ma»gin of the 
ninth ste rnite. It is undifferentiated 
in Anopheles and Culex, but definite 
and well sclerotized margins in 
Uranotaenia. In Wyeomyia and Aedes 
it is modified medially to form the 
basal portion of the post-genital 
plate, only the lateral parts persist-
ing as membranous areas. Deinocerites 
and Mansonia nisricans possess an 
indefinite cowl. 
the ninth sternite 
the sigma 
the ninth tergite 
16 
g. tenth tergite 
h. anal membrane or proctiger 
Characters of specific value are: 
a. the ninth sternite 
b. the apical setae 
c. the sigma. 
Characters of female genitalia were used by 
Gjullin (1937} to separate certain species 
in the genus Aedes. It is interesting to 
report that species with similar coloration 
had genitalia which were nearly identical. 
He also indicated a limited value, from the 
taxonomic point of view, of female genitalia 
for the species studied. In Wyeomy~, Roth 
(1946) separated three species on the basis 
of the female genit al characters. These 
characters are of taxonomic value because 
they are constant and distinct. Roth (1946) 
indicated that according to Matheson (1944), 
the female of Wieomyia vanduzeei is very 
similar to Wyeomyia smithii. The presence 
of white scales on the bases of the hind 
tarsi of Wyeomyia vanduzeei was the only 
significant taxonomic diff erence. In 
addi tion, Roth (1946) included Matheson's 
17 
(1944) findings that the two species Wleomyia 
mit chell! and w. vanduzeei can be separated 
only by means of male genitalia and the larval 
stage. The latter two species are nearly 
identical in the adult stage. These three 
species pf Wyeomyia can be easilt separated 
by study of the adult female genitalia. 
Genera of Illinois mosquitoes are classified 
by Ross (1941) on the basis of the female 
terminalia. In the genus Aedes use of female 
terminalia is of value in subgenera but he 
found no characters of specific value. Co her 
(1948) based both generic ana specific system-
atios on external female genitalia. In his 
review of the literature he showed that 
Edwards . (1921) used the length of the cerci 
as a valid character in a revised key separating 
the Palearctic members of the subgener~ 
Ochlerotatus and Finlaya. Marshall (1938) 
separated Aedes cinereus and A. geniculatus 
from all other species of British Aedes by 
means of the size of sternite VIII and from 
each other by the shape of the cerci. Coher 
(1948) stated that Cerquieira (1943) separated 
the species of Haemagogus by the frequency 
18 
of· the number of setae om the ninth tergite. 
Bohart (1945) b:y means of female genitalia, 
differentiated the previously indistinguishable 
females of the Phillipine species in the genus 
Aedes. Coher concluded that: 
a. morphological characters of female 
genitalia are distinct in each species. 
b., In closely related species morphological 
differences in female terminalia are 
absent or sligh~. 
c,. One character tentatively separates 
the species Anopheles benarrochi from 
three species of closely related Anopheles. 
4 • .Psychodidae. By means of characters of the 
spermatheca several species of the genus 
Phlebot.omus can be separated. Addis ( 1945) 
found the spermatheca of diagnostie value in 
the key to six United States species. 
s• decidoniyiidae. In keys to the genera based upon 
females, the characteristics of the spermatheca 
and the number present are significant according 
to .Pritchard (1947). The presence of one 
spermatheca or two and the size of the two if 
present and ~he condition of pigmentation ia 
19 
diagnostie, in the tribe Micromyini. Two 
species of the genus Cordylomyia can be 
aeparated by using the contour of the sperma. 
theca. In Cordylomyia fulva the contour of 
the spermatheca is round, whereas in c. sylvestri~ 
it is ovoid. 
H. Coleoptera 
1. Ophryastini. Davis {1947) found it possible 
to group related species of this tribe on the 
basis of female genitalia. Often individual 
species codld be separated. Female genitalia 
were used to separate four species in the genus 
Tosastes Sharp. 
I. HJ'lllenoptera 
l. cephidae. Ross {1945) stated 
"In the development of the taxonomy of 
saw flies characters of both male and female 
genitalia have assumed continually greater 
importance in the evaluation and diagnosis of 
both genera and species." 
2. Symphyta • In separating the two subfamilies 
Athetocephinae and Cephinae, Benson (1946) 
uses the character of the female saw sheath 
as a diagnostic character. In the Athetocephinae, 
the female saw sheath is strongly curved up so 
that t he apex is erect whereas in the Cephinae, 
t he female saw sheath has the main axis almost 
2<1 
straight or curved down. The genera of the 
Hartigiini are separated by various characters 
of the saw sheath: 
(1.} leng~h of the female cercus compared 
to the saw sheath, 
(2.} length of the saw sheath compared to 
the oblong plate, 
{3.} condition of the teeth on the saw, and 
(4.) saw sheath length compared to the 
hind basitarsus. 
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v. Proc.edure for t.he preparation of the ovipoaitO£ 
of Coryt.h\leha. 
To prepare the entire ovipositor for study the 
abdomen was first separated from the insect and placed. 
in a cell of a white porcelain spot plate Coors #OOO. 
Five percent sodium hypochlorite was used to clear the 
abdomen. Clearing was continued until the last few 
segments became transparent. Depending on the maturity 
of the insect, considerable variation in the time of 
c~learing was encountered. A somewhat teneral female 
cleared sufficiently in 30 minutes whereas an older one 
required as much as three hours. The specimen was 
washed, stained with 5~ acid fuchsin, dehydrated, and 
mounted ventral side up in permount on a microscope 
slide. The whole ovipositor was then reB::dY f .or· stl~d,:y. 
The identification of the valves for the species 
required a ten minute preparation. Abdomens from insects 
previously stored in 70% alcohol, can be run up into 95% 
alcohol, then into absolute alcohol, and clearing agent. 
With a pair of minuten nadeln mounted in needle holders 
the valves of the ovipositor can be teased apart. The 
valves are then mounted on a microscope slide and are 
ready for study. 
22 
VI. Morphology of the abdomen and ovipositor in the 
genus Corythucha based on the species studied. 
The abdomen of the female consists of nine · 
segments with a much reduced tenth segment. The tenth 
segment is represented by a pair of lateral plates and 
a single tergite. Snodgrass (1933) showed that in 
Anasa triat:ts DeGeer the sternum of the first segment 
is absent; the first ventral plate is therefore the 
second sternum. The dorsal aspect of the abdomen is 
flat but the ventral side is convex. Sternite VII is 
modified along its posterior medial border to form a 
single lobe, the subgenital plate. Sternites VIII, IX, 
and X are paired and modified to form the ovipositor. 
In a typical case exhibited by c. pergandei 
Heidemann, the ovipositor comprises two fifths of the 
entire length of the abdomen; the pregenita l : s~gments 
making up the remaining three fifths . ( fi·g;. 4) .• The 
shape of the abdomen from the ventral aspect is elliptical. 
The posterior segments progressively diminish in size 
so that the terminal part of the abdomen tapers more 
or less to a rounded point. + 
From the ventral view the upper pair of valves 
are the first valvulae. These valves are symmetrical 
and possess a score or more ridges over the entire 
23 
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Fig. 3 After Snodgrass 1933 
A· dorsal view of the abdomen of Anasa tristis 
B. ventral view of the same 
Fig. 4 The abdomen of C. pergandei 
H&idemann in ventral aspect. Tergite 
one is indicated by 1 T and the other 
numbers identify the sternites. 
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Fig. 5 A ker to the symbols for the ovipositor of Corythucha 
tt 
stal as shown by the ventral aspect of c. heidemanni. 
1 Vl valve one RlVl ramus of valve one 
2 Vl valve two 9 St sternite nine 
3 Vl valve three 10 St sternite ten 
1 Vlt valvifer one Sp spiracle of segment eight 
2 Vlt valvifer two Ft paratergal plate 
I' 
II 
I 
I 
I 
_ _jl 
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FIG. 7 C. PRUNI 43-1 
0.5 MM. 
surface except the dorsal side and the anterior end of 
the v.alvulae. A fold of tissue connects these two 
valvulae along. their medial borders. On each valve 
is inserted a ramus (RlVl) which is a prolongation of 
the first valvifer , (1V1f). 
The first valvifer is a rectangular plate with 
a lobed posterio-medial margin. The ramus {RlVl) is 
c.onnected to the second valvifer (2Vlf) medial to the 
spiracle of the eighth segment and at the point ofi union 
of the eighth . and ninth s.ternites. The dorsal surface 
of the first valve contains two parallel ridges betw~en 
which is __ a g;r>oove into which !'its a ridge on the ventral 
surface of the corresponding second valve. 
The aacond ve.lvifer is an oblong plate lying 
lateral and somewhat dorsal to the first valve. Ita 
proximal end fits snugly posterior to the ramus of the 
first valvulae. At the distal en~ of each second 
valvifer is a much reduced third valvula (3Vl). 
The second valvulae are united with each other 
at their proximal ends by a common base. They are 
elongated and sharp pointed distally. Each second 
valvula is connected with the corresponding first 
valvula by a slide and groove arrangement. On their 
lateral and medial surfaces light engravings occur. 
The rami of both valvulae one and two possess 
2Q 
a s er1.es. o..f ridg~s on_ their med.i al surfaces. Valve 
one in all cases is measured from the most proximal part 
of its ramus to the distal end of the valve. Valve 
two is measured from the common base to its terminal end. 
The shape of valve one refers to its lateral view whereas 
valve two is discussed from the ventral aspect. In the 
following discussion reference is made to the fact that 
valve one is typical. The word typical refers to the 
lateral contour of valve one of ~· pergandei (fig. 21) 
except that in thia species the distal end of valve one 
terminates abruptly. The majority of the species 
studied show a gradual taperin& of the distal end ot 
valve one ·and the rest of the shape is like~· pergandei. 
This configuration is therefore deaignated as typical. 
Figure 6 is an example of an elliptical sub-
genital plate whereas figure 7 exemplifies the circular 
condition of the subgenital plate. 
c. arcuata (Say) 
The length of valve one varies from 0.29• 
0.33 mm. Its average length is 0.31 mm. Valve two 
var.ie:a in length from o.2t)-0.28 mm. Th.& average length 
of valve two is 0.26 mm. The shape of valve two is 
triangular with a convex base (fig. 11). On the baaia 
of the shape of valve two from the ventral aspect, this 
species can readily be dirferentiated from all other 
New England speoies studied, with the exception of 
u. mo1.11eula. 'J:he second valvulae of tnese two species 
are identical. The subgeni~al plate is circular. 
c. carzae 
This is a new species to be described in a 
futur& mt~.nuscript by professor Norman s. Bailey. '£he 
average length of the first valvulae ls o.oo mm. Its 
length varies from 0.46-0.03 mm. ~he shape of this 
valve is typical. Valve two has a ridge present on the 
posterior mar~in of tne common baae connectln~ ~he two 
valvulae (fig. 18). Variation in the len&th of these 
valve,s ranges from 0.40-0.44 mm. ·and the average is 
0.43 mm. Valve two is elongate. Tbe :.: subgenital pl&te 
is subcirc.ular and is approximately twice as large as 
that of c. areuata. 
c. eiliata (Say) 
This species exhibits the longest valves of 
any species studied. By comparing the length of each 
valve of this species with those of other species, 
c. ciliata can readily be separated from all other species 
studiea. The len~th or valve one ranges from o.03•0.6l 
mm. _and its average ~ength is 0.58 mm. _The shape of 
valve one is typical. The configuration of valve two 
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affords a second method of separating this species from 
all others (fig. 13). Its shape is extremely narrow 
and much elongate with a small ridge on the posterior 
side of the common base. The average length of valve 
two is 0.53 mm. and its range of variation is o.so-0.56 
mm. The subgenital plate is elliptical. 
c. coryli Osborn and Drake 
The shape of valve one is typical. Its 
average length is 0.46 mm. with variation occuring. from 
0.43-0.48 mm. Valve two is elongate with its anterior 
lateral angles pointed (fig. 15). Lengths of this 
valve vary from 0.42-0.43 mm. with an average length of 
0.43 nun. The subgenital plate is elliptical. 
c. cydoniae (Fitch) 
The length of valve one varies from 0.36·0.43 
mm. and its average length is 0.40 mm. The diagnostic 
character separating this spec i es from all others is the 
convex shape of valve one (fig:. 23). 
. . . 
Valve two varies 
from 0.31·0.35 mm. and its average length is 0.33 mm. 
The _shape of valve two is very diagnostic since it is 
unique (fig. B). The subgenital plate is almoat square 
with the posterior margin rounded. 
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posterior end tapers gradually to a point.. The average 
leng~h of the second valvulae is 0.32 mm. and i~ varies 
from 0.30-0.32 mm. The subgenital plate shows u.'niqu:e ' . 
shape 1 much broader than long;. 
c. mollicula Osborn and Drake 
Valve one has an average length of 0.31 mm. 
which is identical with c. arcuata. The range of vari-
ation is 0.29-0.34 mm. The shape or this valve is 
typical. Valve two 1& identic~l in shape wi~h tne 
corresponding valvulae of c. arcuata lf1g.lO). This is 
also true of ttc measurements in length. Valve two 
measures on the average 0.26 mm. and its variation ranges 
from o.2a.o.2a mm. The subgenital plate is circular. 
c. pallipes Parshley 
Valve one varies in length from o.o2-0.54 mm. 
and its average length is 0.04 mm. The shape of this 
valve is typical. Valve two varies from 0.47-0.52 mm. 
and the average measurement is 0.49 mm. Valve two is 
elongate and tapers posteriorly. The :: -posterior part of 
the common base of valve two is grooved (fig. 19). 
The subgenital plato is elliptical. 
c. pergendei Heidemann 
valve one varies from 0.44-0.50 mm. with an 
average length of 0.47 mm. The shape of the distal end 
ot this valve is abruptly pointed (fig·. 21). Valve two 
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is elongate and tapers posteriorly (fig. 14). Ita 
measurements vary from 0.37-0.45 mm. and its average 
length ia 0.41 mm. The aubgenital plate is elliptical. 
£• pruni Osborn and Drake 
The average length of valve one is 0.42 mm. 
with a . . variation, between 0.40-0.45 mm. and its s lllpe 
is broad (fig. 24). Valve two varies from 0.34-0.41 mm. 
Its average length is 0.38 mm. Valve two is triangular 
with a convex base (fig.. 12). It differs from C. arcuat a 
and c. mollicula in being longer. The subgenital plate 
of this species i a et r.c.ular. 
c. ulmi Osborn and Drake 
-
Valve one varies in length from 0.47.0.44 mm. 
and its average length is 0.46 mm. The shape of this 
valve is typical. Valve two varies in length from 
0.32-0.41 mm. (fig. 20). Its average length ia 0.37 mm. 
The shape of valve two is elongate and tapers at its 
distal end. A long sharp ridge is present on the 
posterior side of the common base of valve two. The 
subgenital plate is elliptical. 
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VII. ~onomic value of the Ovipositor in the New England 
" species of the genus Corythucha Stal. 
The characters of taxonomic val~e in 'separating 
the New England species of Corythuc~ are: 
(1.) the shape of the ventral aspect of the 
second valvulae, 
(2.) the length of valve two, 
(3.) tha shape of the lateral side of valve one , 
( 4.) the length of valve one, 
(f).) the shape of the subgenitsl plate. 
on the basis of the above characters ten species can 
be easily separated • . The remaining three species which 
could not be separated from the others on the basis of 
the above characters are c. juglandis, c. heidemanni, and 
c. coryli. The numbers in parentheses indicate the 
number of measurements made for each case. 
Table 1. Average comparative lengths of valves one and two. 
l Vl 2 Vl 
-----
c. arcuata 0.31 mm. (10) 0.26 mm. (4) 
c. mollicula 0.31 (13) 0.26 ( 9) 
c. marmorata 0.39 (12) 0.32 ( 9) 
c. •rdoniae 0.40 (13) 0.33 ( 5) 
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c. pruni o.~2 (9) 0.38 (3) 
c. coryli 0.46 (7) 0.43 (6) 
c. u.lmi 0.46 (6) 0.37 (6) 
c. per£5ande1 0.47 (17) o.4l (4) 
c. ~1us;I.and1s 0.49 (7) 0.45 (4.), 
c. oaryae 0.50 (11) 0.43 (6) 
c. heidemanni 0.51 (13) 0.45 ( 6) 
c. 
-
pallipes 0.54 (9) 0.49 ( 5) 
c. ~illata 0.58 (ll} 0.53 (6) 
VIII. A key to the New England species of the genua 
" Cory;thucha Stal. 
(1.) second valvulae are broad (fig. 8-12), the leng~h 
ot either valve never more than two and one half 
times the width of their common base •••••••••••• 2 
second valvulae are elongate, the length of either 
valve at least three times longer than the width of 
their common base (fig. 13·20) ••••••••••••••••• ~ 5 
(2.) The common base of the second valvulae is mushroom 
shaped •••••••••••••••••••••••• . G • . ~morata . ' fig;. 9} 
Not as above•••••••••••••••••••••••••••••••••••• 3 
(3.) The baae of the second valvulae is markedly broad 
(fig. 8), 0.31-0.35 mm. long, subgenital plate ia 
elliptical •••••••••••••••••••• c. czdoniae 
sase of the second valvulae not as broad (fig. 10-
12), subgenital plate is circular ••••••••••••••• 4 
(4.) The second valvulae are larger (fig. 12) 0.34-0.41 
.. 
mm. long; the first valvulae are larger 0.40-0.45 
mm. long •••••••••••••••••••••• £• prun1 
The second valvulae are smaller (fig. 10-12) 0.23-
0.28 mm. long; first _valvulae ar~ smaller 0.29-
0.34 mm. long ••••••••••••••••• £• arcuata, c. mollicula 
3S. 
(5.) Valve two ia extremely elongate; its length is 
at least four times the width of its common base 
(fig. 13); valve one is long 0.53-0.61 mm. 
•••••••••••••••••••••••••••••• c. ciliata 
Valve two is never more than four times longer 
than its common base; valve one is shorter (fig;. 14-
20) • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 6 
(6.) Subgenital plate is circular •• c. caryae 
Subgenital plate is elliptical •••••••••••••••••• 7 
(7.) Distal end of valve one abruptly pointed (fig. 21) 
••••••••••••••••••••••••••••• £• pergandei 
Not as above •••••••••••••••••••••••••••••••••••• 8 
(8.) concavity present on distal end of base of valve 
two (fig. 19); valve two is longer (0.47-0.52 mm.); 
valve one is longer (0.52-0.54 mm.) 
••••••••••••••••••••••••••••• c. pallipes 
A ridge J?resent .on the distal end of base of valve 
two (fig. 20); valve two is shorter (0.32-0.41 mm.) 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • c. ulmi 
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x. Abstract 
Pertinent work relating to the values of female 
genitalia in taxonomy is reviewed. The pterygote 
ovipositor was described by Snodgrass (1933). It consists 
of a basal mechanism, a shaft, and usually a pair of 
accessory lobes. Two pairs of bladelike processes consti-
tute the shaft. These processes are the first and se•ond 
valvulae. A basal mechanism is made up of four lobes 
or plates the first and second valvifers, which are 
associated with the eighth and ninth abdominal segments. 
At the posterior end of the second valvifers are the 
accessory lobes or third valvulae. The anterior ends 
of the first and second valvifers give rise to the first 
and second valvulae. The third valvulae are usually 
free lobes except in the Orthoptera they form a third 
pair of blades in the ovipositor shaft. The pterygote 
ovipositor and adjacent genitalia. have taxonomic value 
in the following orders: Orthoptera, Corrodentia, Homoptera, 
Heteroptera, Trichoptera, Lepidoptera, Diptera, Coleoptera, 
and Hymenoptera. 
An original contribution to the taxonomy of 
thirteen New Eng~and species of the genus Corythucha 
II Stal is offered. 
The abdomen in the female of the genus 
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corythucha consists of nine segments with a much reduced 
tenth. The first sternlt:e is absent. Therefore the 
first ventral plate is the second sternit:e,... The tergites 
of the abdomen are flat, but the sternites and pleura 
form a convex surface. Sternita VII is modified along 
its posterior medial border to form a single lobe, the 
subgenital plate. Sternites VIII, ·IX, and X are paired 
and modified to form the ovipositor. 
In a typical case, exhibited by £• pergandei 
Heidemann, the ovipositor. comprisea two fifths of the 
entire length of the abdomen. The pregenital segments 
make up the remaining :.three fifths. The shape of the 
abdomen from the ventral aspect is elliptical. The 
posterior segments progressively diminish in size, so 
that the terminal part of the abdomen tapers more or 
less to a point. 
From the ventral view the uppermost pair of 
valves is the first valvula. These valves are symmetrical 
and possess a score or more ridges over the entire 
surface except the dorsal aide and the proximal end of 
the valves. A fold of tissue connects these valves 
along their medial surfaces. On each valve is inserted 
a ramus which is a prolongation of the first valvifer. 
The first valvifer is a rectangular plate with a lobed 
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posterio-medial margin. The ramus is connected to the 
second valvifer medial to the spiracle of the eighth 
segment and the point of union of the eighth and ninth 
sternites. The dorsal surface of the first valve 
contains two parallel ridges between which is a groove 
into which fits a ridge from the ventral surface .of the 
corresponding second valve. The second valvifer is an 
oblong plate lying lateral and somewhat dorsal to the 
first valve. Its proximal end fits snugly posterior 
to the ramus of the first valvulae. At the distal end 
of each second valvifer is a much reduced third valve. 
The second valvulae are united with each other at their 
proximal ends by a common base. They are elongate and 
sharp-pointed distally. Each second valvula is connected 
with the corresponding first valvula by a slide and 
groove arrangement. On the lateral surface of each 
aecond valve light engravings occur. 
on the basis of the characters of the female 
genital segments and their appendages ten of the New 
England species of Corythucha were separated. These 
were; Q• marmorata, c. eydoniae, c • . pruni, c. arcuata, 
c. mollicula, £• ciliata, £• caryae, c. pergandei, 
c. pallipes, and c. ulmi~ The remaining three species, 
na~ely, £• heidemanni, £• juglandis, and c. eoryli. 
could not be distinguished by their female genitalla < · 
